Virtual teams that operate asynchronously must do without mechanisms that synchronous teams have to coordinate their activity and manage conflict. The purpose of this study is to examine the effects of temporal coordination on virtual teams supported by asynchronous communication technology (Lotus Notes). Specifically, we evaluate the moderating role of a temporal coordination mechanism, process structure, on the relationship between conflict management behavior and virtual team performance. We report on the results of an experiment with 175 individuals residing in the U.S. and Japan organized into 35 five-person teams. Our findings show that the way virtual teams manage internal conflict is a crucial factor in their success and temporal coordination has some significant moderating effects. functioning. In such cases, the use of temporal coordination mechanisms imposed upon a team can be valuable because it can substitute to some extent for the cues that would naturally be available to members in a traditional face-to-face context (McGrath 1991; Ocker et al. 1995 Ocker et al. -1996.
One way to address the communication challenges facing virtual teams is to introduce temporal coordination mechanisms to the way virtual teams work. We define temporal coordination mechanism as a process structure imposed to intervene and direct the pattern, timing, and content of communication in a group (Ocker et al. 1995 (Ocker et al. -1996 McGrath 1991) . We expect that the introduction of a process structure will change the way virtual teams manage conflicts, with measurable performance consequences (Walther 1995 (Walther , 1997 . Next, we briefly review the relevant conflict management literature and discuss how we expect temporal coordination to affect the causes and consequences of virtual team conflict.
Conflict Management Behaviors.
Past research has identified various behaviors manifested by team members during conflict (Ruble & Thomas 1976; Poole, Holmes, & DeSanctis 1991; Sambamurthy & Poole 1992; Miranda & Bostrom 1993 -1994 . We draw on work by Rahim (1983 Rahim ( , 1992 and Thomas and Kilmann (1974) that delineates five conflict handling modes to describe conflict management in organizational work groups: avoidance, accommodation, competition, collaboration, and compromise.
Avoidance behavior is characterized by evasiveness and failure to confront other parties.
People demonstrating this behavior are apathetic toward conflicting points of view and outcomes in general. Accommodation behavior is characterized by an obliging concern for others. Competition behavior is characterized by each party pursuing his/her own interest without regard for others. This behavior involves concealment of information, competitiveness, and negative attitudes toward alternative solutions. Competitive interactions typically involve the use of power and domination as one party tries to force its views on the other. Collaboration behavior is characterized by attempts to identify and achieve outcomes that satisfy the interests of all parties involved. This behavior emphasizes openness to others' points of view, objective consideration of all information, and shared problem-solving toward a jointly optimal solution. Finally, compromise behavior is characterized by intermediate concern for self and others. The parties acknowledge differences in preferences and then work toward settling on some intermediate position.
Effects on Virtual Team Performance
Drawing on past small group and information systems research, we expect that the five conflict management behaviors will have differential effects on performance in virtual teams, and temporal coordination will moderate these effects. We expect avoidance and accommodation conflict management behaviors to be detrimental to team performance. Both of these conflict management behaviors result in incomplete critical evaluation of alternatives, which in turn, decreases the quality of the decision. We expect avoidance to hurt team performance because it entails lack of involvement by a team member in the decision task. In a virtual team, this behavior would be manifested as absence or nonresponse. Avoidance by one (or more) team member(s) implies that the team does not have its full range of resources brought to bear on the decision task. For temporary teams convened to accomplish a task, any time wasted not working productively will have negative consequences on performance (Jarvenpaa et al. 1998) . Accommodation is a negative conflict management behavior because it entails passive involvement in the team task. Thoughtless agreement by one party prohibits a team from achieving its full potential for synergy through collaboration. Past research suggests that accommodation behavior tends to create efficiencies in that decisions are made more quickly (Trubisky, Ting-Toomey, & Lin 1991) . However, since such outcomes entail a one-sided process of giving-in rather than an integrative consensus-building process, this implies that information and alternatives are not fully considered and debated thereby decreasing the team decision quality.
For avoidance and accommodation conflict management behaviors, we expect temporal coordination to mitigate the negative effects of these behaviors on performance by counteracting the unassertive nature of these behaviors. Avoidance behavior is manifested as non-participation or nonresponse and accommodation is characterized by such actions as going along with others, agreeing without critical evaluation, and giving in to others' positions. A temporal coordination mechanism that provides a sequenced procedure for work and problem-solving activities can reduce the detrimental effects of these behaviors (e.g., required submission of individual decisions, required review of team member opinions, required revision and submission of individual decisions). If the temporal coordination mechanism can help capture and integrate individuals' input into the team decision process, then the negative effects of avoidance and accommodation behaviors should be attenuated.
H1.
Avoidance conflict management behavior (a) has a negative effect on virtual team performance, and (b) temporal coordination weakens this negative effect.
H2.
Accommodation conflict management behavior (a) has a negative effect on virtual team performance, and (b) temporal coordination weakens this negative effect.
perceived as such by virtual team members; rather such behavior may simply be viewed as increased participation (Walther 1997) . Therefore, we do not expect competition behavior to have the typical negative effect on team performance predicted by extant conflict theory. Instead, we expect competition behavior to have a positive effect on performance. In addition, we expect temporal coordination to increase the positive effects of competition behavior on performance by encouraging exchange and interaction within the team.
H3.
Competition conflict management behavior (a) has a positive effect on virtual team performance, and (b) temporal coordination strengthens this positive effect.
Past small group research suggests that collaboration and compromise conflict management behaviors should be beneficial to team performance. These two behaviors are cooperative, problemsolving approaches to managing team conflict. They both reflect some joint level of concern for the task as all parties seek full information and work purposefully toward a solution. The distinction between collaboration and compromise behaviors is the level of concern exhibited and the degree to which the solution is integrative versus intermediate (Lewicki, Weiss, & Lewin 1992; Rahim 1992) . In virtual project teams, the solution-orientation of compromise and collaboration behaviors should be associated with greater task-focus, goal congruity among members, increased participation, and therefore, increased quality of team performance (Townsend et al. 1998) . For these same reasons, we expect temporal coordination to increase the positive effects of collaboration and compromise behaviors on performance by encouraging even more problem-solving. For time-limited project teams, a temporal coordination mechanism should help organize and focus team interactions such that information is revealed more quickly and more effective work is enabled. This should increase the productivity and performance of the team (Jarvenpaa et al. 1998 ).
H4.
Collaboration conflict management behavior (a) has a positive effect on virtual team performance, and (b) temporal coordination strengthens this positive effect.
H5.
Compromise conflict management behavior (a) has a positive effect on virtual team performance, and (b) temporal coordination strengthens this positive effect.
METHODOLOGY Experimental Design
To test the hypotheses, we conducted an experiment with 175 graduate students residing in the U.S. and Japan, organized into 35 five-person teams. The experimental condition was the presence or absence of a temporal coordination mechanism. In this study, a process structure was designed to serve as a temporal coordination mechanism for organizing team communication, sequencing work, and facilitating problem-solving activities. As recommended by McGrath (1991) , the process structure included schedule deadlines, guidelines for coordinating the pace of effort, and specifications for time spent on tasks. Table 1 describes the details of the coordination mechanism.
-----Insert Table 1 about here -----
In the study, 17 teams were randomly assigned to the experimental condition. The remaining 18 teams were not given the process structure for temporal coordination or any other guidance regarding how to proceed with their team activities. These 18 teams received instructions that reiterated the team task and final deadline. Each team consisted of five members drawn from four geographically dispersed universities (one university in Japan and three universities in the U.S.). Thus, the members of the 35 teams were geographically and temporally dispersed to varying degrees. The exercise was conducted over a 15-day period, with eight days devoted to team collaboration.
The 35 teams communicated solely through custom designed and access controlled Lotus Notes discussion forums. Notes enables dispersed asynchronous by classifying entries into main topics and responses. Every message has a time stamp and reveals the identity of the author. The team Notes forums were designed with ease-of-use in mind and differed according to the experimental conditions (as described in Table 1 ). For the manipulation, we embedded elements of the process structure in the specially designed Notes forums. All participants accessed the forums via a Web browser and the Lotus Notes databases were automatically opened and closed by the researchers according to a pre-defined schedule.
Experimental Task and Procedure
The experimental task was adapted from a widely used business simulation (Boyd, Walker & Larréché 1998) . The case involves a global company developing international marketing strategies and participants acted as members of a global management team. Participants were provided with a brief summary of the case and task. The case included background information on the company, its market planning procedures, product and market information, and the results of market surveys. The task asked participants to: (1) recommend specific marketing strategies for foreign markets, and (2) explain the team's rationale for its decision in a one-page written summary.
Participants were instructed to complete the task individually (Deliverable 1) and in their respective teams (Deliverable 2). Individual completion of the task provided an opportunity to consider the details of the case and formulate one's own opinion prior to team interaction. The team decision required reconciliation of different views and consensus on a quantitative solution and a qualitative rationale to support the team decision. Each participant was also instructed to complete a follow-up questionnaire (Deliverable 3).
Measures
Independent variables. Perceptions of conflict management behaviors were measured at the individual level because they represent the subjective viewpoint of each participant's expression of specific conflict management behaviors (Dennis & Kinney 1998) . Nineteen measures for the five conflict management behaviors were adapted from Rahim (1983) . The detailed questionnaire items are reported in Appendix A.
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Dependent variables. The dependent variable of interest is virtual team performance. In this study, we defined performance as the quality of the team rationale used to support the team decision.
We used three indices of decision quality: range, organization, and depth (Diehl & Stroebe 1987) .
Range is the degree to which the team's decision rationale covers a maximum range of relevant issues.
Organization is the degree to which the team's decision rationale is well-structured and reflective of the inter-relationships and intra-relationships among the relevant issues. Depth is the degree to which the team's decision rationale explores issues deeply. Four expert raters, blind to both the hypotheses and conditions of the exercise, independently assessed the team rationales. Each rationale was scored on the three indices on a scale from 1 (very low) to 5 (very high). Inter-rater reliability for each dependent variable was acceptable (.84 for range, .86 for organization, and .96 for depth) (James, Demaree, & Wolf 1984) . The responses of the four raters were averaged for each performance quality index.
Manipulation check. For the 17 teams assigned to the experimental condition, we reviewed all of the Notes postings to ascertain whether or not these teams had followed the assigned process structure. We content coded each team's postings relative to the step-by-step process instructions. The analysis indicated that all of the teams assigned to the condition did indeed follow the steps as laid out in instructions.
ANALYSIS AND RESULTS
Our analysis was conducted in two main steps: (1) confirmatory factor analyses of the conflict management behavior measures, and (2) a series of seemingly unrelated regression (SURE) analysis for hypothesis testing.
Confirmatory Factor Analysis
We used LISREL to conduct a confirmatory factor analysis (CFA) of the five conflict management behaviors. Consistent with Anderson and Gerbing (1988) , we evaluated the psychometric properties of the independent measures. The CFA resulted in a Χ (Bentler & Bonett 1980) . The standardized loadings of all measurement items to their respective constructs were highly significant (p≤.05), demonstrating that the scales for the constructs have convergent validity. No confidence intervals of the φ values for the measurement model contain a value of one (p< 0.01), suggesting that the constructs possess discriminant validity (Anderson & Gerbing 1988; Bagozzi & Phillips 1982) .
Examinations of the modification indices, residuals, and overall fit indices revealed no substantial departures from unidimensionality. The construct reliabilities range from 0.70 to 0.88, indicating that the measures are reliable. Examination of the patterns of item-item correlation and itemtotal correlation further indicated that there were no deviations from the internal and external consistency criteria suggested in the literature (Anderson & Gerbing 1988) . Thus, we conclude that the conflict management behavior measures are valid.
Analysis
We tested our hypotheses in a system of three seemingly unrelated regression estimation (SURE) models to maximize the efficiency of the estimation (Johnston 1984) in several steps. First, we performed SURE analysis without any interaction terms assuming that the main effects of the five conflict management behaviors on performance differed across the experimental condition (temporal coordination). Second, we conducted SURE analysis with an interaction term specified to represent our temporal coordination manipulation (i.e., teams with the manipulation are coded as "1" and teams without it are coded as "0"). The moderated SURE model tests whether the effects of the conflict management behaviors on performance differ across the experimental condition. Following recommended guidelines for testing interaction effects, the main effect of the five conflict management behaviors and the experimental manipulation were included in each model. Next, the two SURE models were compared to test the significance of the interaction effect. The F-test comparison of the two SURE models is significant at the 95% confidence level, supporting our hypothesis that temporal coordination interacts with the effects of the conflict management behaviors on virtual team performance. We report the final results in Table 2 2 .
-----Insert Table 2 about here -----
Results
The results in Table 2 provide mixed support for our five hypotheses (H1 through H5). For all five conflict management behaviors, we expected positive interaction terms. Avoidance behavior has a significant negative effect on performance and temporal coordination significant weakens the negative effect of avoidance behavior on performance (H1 supported). Accommodation behavior has no significant effect on performance and temporal coordination has no moderating effect (H2 not supported). Competition behavior has a significant positive effect, but temporal coordination has no moderating effect (H3 partially supported). Collaboration behavior has a significant positive effect on performance, but temporal coordination has no moderating effect (H4 partially supported. Contrary to our expectations, compromise behavior has a significant negative effect on performance, but consistent with our expectations, temporal coordination has a positive moderating effect (H5 partially supported).
DISCUSSION
Our results concerning the effects temporal coordination on conflict management behavior provides some insight into how virtual teams work. Table 2 indicates that the conflict management behaviors have varied effects on team performance and temporal coordination moderates certain effects. Table 2 also suggests that all effects are consistent across the three dependent measures of performance (range, organization, and depth).
First, as expected, we found that avoidance conflict management behavior has a significant negative effect on performance. We also found that the interaction effect is significant and positive.
2 To increase confidence in the structure of our moderator model and eliminate competing hypotheses, we also empirically tested alternative mediation model structures. Following Judd & Kenny (1981) and Baron & Kenny (1986) , we performed a series of regression analyses. Our analysis indicates that the hypothesized moderated model structure has superior explanatory power.
Thus, the presence of a temporal coordination mechanism significantly weakens the negative effect of avoidance behavior on virtual team performance. An important element of our process structure was the automatic posting of the initial individual decisions into the team discussion forum in Notes®.
Frequently, information that is critical to a task does not get contributed to group discussion, particularly when it is unique or held by individual team members (Stasser & Stewart 1992; Dennis 1996) . Past research suggests that group members may withhold information because of evaluation apprehension or conformity to majority pressures (Steiner 1972) . By automatically revealing team members' initial positions, imposing intermediate tasks (e.g., required reviews), and allocating specific time limits for specific tasks, our results suggest that our coordination mechanism counteracted tendencies to "watch and wait" (Moreland & Levine 1992) and thus, reduced the negative effect of avoidance conflict management behavior on performance.
Second, contrary to our expectation, accommodation conflict management behavior had no significant effect on performance. The interaction term was also non-significant. By definition, accommodation is an unassertive behavior characterized by a tendency to concur with and conform to the majority position rather than take an opposing minority position. Accommodation behaviors are focused more on maintaining team harmony than on negotiating integrative, optimal solutions.
Accommodation involves conceding to others and giving in to teammates' positions. It may be that in a lean, asynchronous communication environment like Notes, the nonverbal cues that convey "going along" or agreeing may be masked. As a result, it is possible that, no matter how much an individual may express accommodation, the team does not experience it. This may be a beneficial artifact of the computer-mediated communication environment since past research in traditional, non-virtual teams has found that accommodation behavior usually has a negative effect on performance. This suggests that it is essential to distinguish between individual expression versus team experience in research on virtual teams (O'Connor, Gruenfeld, & McGrath 1993).
Third, as expected, competition conflict management behavior has a significant positive effect on performance. This effect is not moderated by the presence of the temporal coordination mechanism.
Our finding suggests that a lean communication asynchronous environment like Notes® may have mitigated the negative connotations associated with competition behaviors because aggressive emotions or competitive dominance may not be interpreted as such by others. Our finding supports
McGrath's (1984) speculation that time constraints make competition behaviors feasible without loss of effectiveness for one-time project work groups. Similarly, Moreland and Levine (1992) argued that for time-limited groups like ours, resolution is possible only when (1) a group member with sufficient authority imposes a diagnosis on the group, or (2) a majority of the members agree on their own diagnosis of the problem. It may be that time pressure reduced the opportunity for leisure in reaching agreement, thus domination may have emerged in the interest of efficiency and effectiveness. Our task and research context exemplify these conditions: our teams were time-limited, temporary project teams.
Fourth, as expected, collaboration conflict management behavior is positively related to performance. This effect is not moderated by the presence of the temporal coordination mechanism.
Past research has consistently shown collaboration behavior to positively affect team outcomes in other research and task contexts (Cohen & Bailey 1997; Farmer & Roth 1998; Miranda & Bostrom 1993 -1994 Ocker et al. 1996; Poole et al. 1991) . Our finding is an important extension that demonstrates the robustness of the benefit of collaboration conflict management behavior in the virtual team context.
Fifth, counter to our expectations, compromise conflict management behavior is significantly negatively related to performance. This is an interesting and counterintuitive result that leads to deeper insights regarding effective teamwork in asynchronous communication environments. The temporal coordination manipulation significantly weakens the negative main effect. The task in our study is a no-right answer decision-making problem that requires collaborative writing. For such a task, a team must interact to explore and reconcile differences in perspectives and produce a document that represents a unified, group voice (Horton & Biolsi 1994) . Insufficient or ineffective interactions will reduce the team's iterations on the end product, and as a result, the quality will suffer. Groups tasked with a collaborative writing problem often face coordination difficulties due to delays in exchanging and cycling work among members of a team (Forman & Katsky 1986 ). In our study, the asynchronous communication environment and the time/space dispersion of participants made real-time interaction impossible. It may be that compromise behavior was manifested as "cutting-and-pasting" content in order to develop a middle-of-the-road, representative team document. To the extent that there was little effort spent integrating the separately produced components, the final work product would be of poorer quality. This may explain the negative main effect of compromise conflict management behavior on performance in our results.
Interestingly, we found that temporal coordination significantly weakens the negative effect of compromise conflict management behavior on performance. Consistent with Horton and Biolsi (1994) and Ocker et al. (1996) , this suggests that a structured work process smoothed the flow of work for the collaborative writing aspect of the task by pacing the intermediate activities and prompting the exchange and cycling of work. It may be that the process structure prompted consideration and integration of new, divergent perspectives into each member's thought process. Our results suggest that the temporal coordination mechanism instigated the necessary dialog and cognitive processes for teams to coalesce toward consensus, thereby reducing the negative effects of compromise behavior.
Research Implications
Asynchronous virtual teams operate without the usual temporal modulators that coordinate the ebb and flow of team interactions so they can manage their activities and resolve conflicts. In this study, we explored one way to address the temporal coordination challenges facing virtual teams.
Introducing a process by design appears to change the way teams manage conflicts, with observable performance consequences. We argued and found that conflict theory that is applicable to synchronous groups may not be wholly transferable to asynchronous groups due to the fundamental differences in the communication environment. Specifically, we found that competition and compromise conflict management behaviors have effects on team performance that are counter to predictions by extant theory. In addition, we found that the presence of a temporal coordination mechanism, process structure, mitigates the negative effects of avoidance and compromise conflict management behavior on performance.
Technological We developed a temporal coordination mechanism based on the traditional notions of temporal flow and synchronization of group interaction, and examined its moderating effect on conflict management in virtual teams. This study is an important first step toward extending and testing conflict theory in a dispersed asynchronous communication environment.
CONCLUSION AND DIRECTIONS FOR FUTURE RESEARCH
Researchers have just begun to explore teams dispersed across time and space. Little is yet known about what social processes will facilitate virtual team interaction or how they impact performance. While a multitude of research issues exists, we explored how the use of a temporal coordination mechanism can affect virtual team performance by affecting the way these teams experience and resolve conflicts. Our findings suggest several important directions for future research concerning temporal coordination and conflict in virtual teams.
First, future research should explore alternative media and the evolution of media choice over Notes, telephone, chat, videoconferences) on virtual team conflict behavior and performance.
Second, future research should explore the relationship between different types of tasks and the communication media. The robustness of the relationships we studied should be examined relative to different task and media characteristics. Decision-making tasks (such as ours) are characterized as moderately conflict-provoking whereas negotiation and judgmental tasks are highly conflictual in nature (McGrath 1984) . Social presence theory (Short et al. 1976) suggests that relationship building (e.g., the building of trust) is highly salient for teamwork on conflictual tasks. Step 1 simulates initial introductions and socialization typical in face-to-face meetings
Step 1 intended to overcome limitations of the communication context in conveying social cues (e.g., background, experience) (Jarvenpaa et al. 1998) Step 2. Posting of individual "revised" positions.
• Individual decisions were automatically (electronically) deposited into the appropriate team forums and made available for review on Day 5 • Each team member instructed to review and consider the initial positions of other team members • After review, each team member instructed to post a "revised" individual position • Instruction did not imply that an individual position must change
Step 2 simulates individual members sharing their initial thinking/decision regarding the task; allows all members to consider his/her position relative to other team members
Step 2 intended to begin to surface similarities/differences in decisions and thinking of all members Instruction: Complete Steps 1 and 2 by Day 7
Scheduled deadline, coordinates pace of effort, and specifies time spent on specific tasks (Ocker et al. 1996; McGrath 1991) Step 3. Team coordinator summary.
• Randomly assigned team coordinator instructed to review all "revised" individual positions, looking for similarities/differences • Team coordinator instructed to write and post a brief summary, i.e., current thinking of the team summary in order to begin team discussion
Step 3 simulates typical activity in a face-to-face meeting wherein one member summarizes the initial thinking (consensus/lack of consensus) of the team from which discussion commences Instruction: Complete
Step 3 by Day 9
Scheduled deadline, coordinates pace of effort, and specifies time spent on specific tasks (Ocker et al. 1996; McGrath 1991) Step 4. Reach decision consensus & write rationale • Choose team member to draft rationale based on discussion • Review and revise rationale, as desired.
• Post team decision and rationale to team deliverables database
Step 4 intended to facilitate collaborative writing task and move team forward to resolution of effort Instruction: Complete
Step 4 by Day 13
Scheduled deadline, coordinates pace of effort, and specifies time spent on specific tasks (Ocker et al. 1996; McGrath 1991) 
